Identification and distribution of a two-pore domain potassium channel in the CNS of Aplysia californica.
A cDNA encoding a potassium channel of the two-pore domain family (K2p) of leak channels was cloned from the CNS of the marine opisthobranch Aplysia californica. This is the first sequence of the K2p family identified in molluscs and has been named AcK2p1. The deduced amino acid sequence is homologous to channels of the mammalian two-pore domain halothane inhibited (THIK) subfamily, bearing 46% identity to THIK-1 (KCNK 13) and 48% to THIK-2 (KCNK12). We used in-situ hybridization to analyze the distribution of this class of channels in the CNS. AcK2p1 is specifically expressed in many central neurons of all major ganglia including the largest identified neurons MCC, R2 and LP1. The highest expression of AcK2p1 was detected in an asymmetrical and distinct cluster of up to 30 cells located at the dorsal-medial region of the right pleural ganglion. The neuron-specific distribution seen in the molluscan CNS is consistent with data from mammals that indicate THIK is only expressed in restricted neuronal populations, suggesting its involvement in both the maintenance of neuronal phenotype and in the specific functional role of these neurons in their respective networks.